Alpha-adrenergic vasoconstriction and receptor subtypes in large coronary arteries of calves.
We investigated alpha-adrenoceptor subtype distribution in large coronary arteries from both functional and biochemical perspectives. The effects of intracoronary administration of the selective alpha 1-adrenoceptor agonist phenylephrine (0.1-5.0 micrograms/kg ic), of the selective alpha 2-adrenoceptor agonist B-HT 920 (0.1-5.0 micrograms/kg ic), and of the mixed alpha 1 + 2-adrenoceptor agonist norepinephrine (0.01-0.5 micrograms/kg ic) were examined on measurements of left circumflex coronary artery diameter in conscious calves. After beta-adrenergic blockade, equivalent reductions in large coronary artery diameter were observed with phenylephrine (-6.9 +/- 0.7%), B-HT (-5.9 +/- 0.5%), and norepinephrine (-6.0 +/- 0.4%). Phenylephrine-induced constrictions were abolished by prazosin, an alpha 1-selective antagonist, but unaffected by rauwolscine, an alpha 2-selective antagonist. Conversely, the B-HT-induced constriction was abolished by rauwolscine but unaffected by prazosin. Coronary constriction with norepinephrine was attenuated with either prazosin or rauwolscine and abolished by the two antagonists combined. Ligand-binding studies in which [3H]prazosin and [3H]rauwolscine and sarcolemmal membranes were used revealed an alpha 1-adrenoceptor density of 15 +/- 3.1 fmol/mg protein with a dissociation constant (KD) of 0.7 +/- 0.2 nM and an alpha 2-adrenoceptor density of 68 +/- 5.1 fmol/mg protein, with a KD of 7.4 +/- 1.2 nM. Thus large coronary arteries of the calf contain both alpha 1- and alpha 2-adrenoceptor subtypes, each of which elicits constriction of the large coronary artery in the conscious animal.